ABSTRACT
INTRODUCTION
aculty frequently lament the lack of skills among undergraduates and these lamentations often result in curriculum initiatives. Perhaps the most widely known of these is the "writing across the curriculum" initiative which resulted in significant changes in many economics courses. 1 We may be about to experience another curriculum initiative as there is a concerted effort at many universities to include "quantitative reasoning" or "quantitative literacy" into many and varied courses. 2 This is good news for economists since so much of what we cover in our courses is quantitative in nature. We examine quantitative reasoning in an intermediate microeconomic theory course. 3 The starting point is the creation of a survey instrument to measure student attitudes toward quantitative reasoning. We find student attitudes toward quantitative aspects of economics, as well as toward quantitative reasoning in general, improve during the course. These findings suggest economics courses are likely to contribute to any effort to integrate quantitative reasoning across the curriculum.
The paper proceeds as follows. After a brief discussion of quantitative reasoning, we present the attitude toward quantitative reasoning survey instrument. We then describe various aspects of the course and how they relate to the attitudinal survey and then present the survey results. We end with some conclusions and remarks on future research directions. 1 
WHAT IS QUANTITATIVE REASONING (QR)?
While there is no universally agreed-upon definition of what QR is, there is agreement on what Q is not -it is not the same thing as mathematics. 4 QR involves mathematical thinking, uses mathematical analysis, is often taught by mathematicians, but it is not identical to mathematics. What, then, is QR? QR is a habit of mind; a way of thinking. Whereas mathematics deals with abstractions (symbols) and generalization, QR involves data (numbers) and context. The literature yields helpful information about the elements of QR (see Table 1 ) and typical goals of QR courses (see Table 2 ). A glance at any of the current textbooks in Intermediate Microeconomic Theory reveals the centrality of many of the items listed above to the content of the course. 7 These elements and goals formed the basis for our attempt to investigate QR within an intermediate microeconomic theory course.
QR IN INTERMEDIATE MICROCECONOMIC THEORY
As with the courses sampled in Gillman (2006) , an intermediate microeconomic theory course does not address all of the QR elements and goals. As taught at the University of North Dakota, the course primarily focuses on three of the elements -logical thinking (E4), making decisions (E5), and mathematics in context (E6) -and three of the goals -work with graphs (G1), create mathematical models (G3), and explain the results and meaning of the math/numbers (G6). These elements and goals permeate all aspects of the course -lectures, in-class exercises, outof-class assignments, and exams. More precisely, the course design is related to the elements and goals as presented in Table 3 . 
Problem solving using the Calculus** x  Lectures  Out-of-Class Problem Set Questions * The course included one assignment requiring students to use regression analysis to estimate demand equations. This is the only part of the course that addresses elements E8 and E9 as well as goals G2, G4, and G5. This assignment constituted 10% of the course grade. ** No goal is specified as the use of the Calculus was not required in the course. Several examples were presented in class and optional problem set questions requiring the Calculus were offered for student enrichment.
This course design describes QR in intermediate microeconomics from the faculty viewpoint. To move toward the student perspective, we designed a survey instrument which is discussed in the next section.
THE QR SURVEY INSTRUMENT
We created a survey instrument entitled Attitude Toward Quantitative Reasoning (see Appendix 1). This survey is an adaptation of the Attitude Toward Economics survey commonly used in economics education literature (Soper and Walstad, 1983) . Rather than economics per se, we focus on the QR aspects of economics. We also attempt to gain some sense of student attitude toward QR in general. We add together the student responses to generate a number that may be interpreted as an overall indicator of the students' attitudes toward quantitative reasoning. The overall score will range from 20 (least favorable attitude) to 100 (most favorable attitude). The instrument was administered both at the beginning and the end of the course. The survey was completed by 54 students at the beginning of the course and 37 students at the end of the course. The results are presented in Appendix 2. Of more interest are the results from those 34 students who completed the survey at both the beginning and the end of the course. The results from this matched pair sample are presented in Table 4 . We conducted a difference of means test for the overall index, a Course subset, and a Non-Course subset. 8 The basic version of this test is given as: Table 5 shows the results for the overall index, the Course subset, and the Non-Course subset. 
